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ABSTRACT 
I n  o r d e r  t o  a s s e s s  t h e  O-group abundance of Norway pout  and 
haddock i n  t h e  North Sea a combined a c o u s t i c / t r a w l  survey 
was c a r r i e d  o u t  i n  J u l y  - August 1978. The O-group of bo th  
s p e c i e s  were concent ra ted  i n  a s c a t t e r i n g  l a y e r  between 
s u r f a c e  and 40 m dep th  du r ing  t h e  n i g h t .  During t h e  day a l l  
t h e  O-group Norway pout  and most of t h e  O-group haddock were 
found i n  t h e  v i c i n i t y o f  t h e  bottom b u t  a minor p o r t i o n  of 
t h e  O-group haddock occur red  i n  s c a t t e r e d  schoo l s  throughout  
t h e  e n t i r e  water  column. 
Acoust ic  e s t i m a t e s  of t h e  O-group s t o c k s  of t h e  two s p e c i e s  
9 
amounted t o  165 ' 10 specimens of Norway pout  and 2 3  ' 10 9 
specimens of haddock. The f i g u r e  f o r  Norway pout  compares 
resonably w e l l  wi th  e s t i m a t e s  based on independent d a t a ,  
bu t  r ega rd ing  t h e  haddock t h e  a c o u s t i c  e s t i m a t e  seems h%Jh 
compared wi th  e s t i m a t e s  based on o t h e r  d a t a  sou rces .  
INTRODUCTION l l 
l 
1 in format ion  about  t h e  abundance of t h e  young y e a r c l a s s e s  of 
f i s h  can t o  some e x t e n t  be  de r iveu  from commercial f i s n  l and ings .  i l 
However, f o r  s h o r t  l i v e d  s p e c i e s  l i k e  Norway pout  l 
- 
t h e  c a t c h  s t a t i s t i e s  can on ly  enable  f i s h e r y  s c i e n t i s t s  t o  l 
d e s c r i b e  t h e  h i s t o r y  of t h e  s tock  and t h e r e  i s  an u r g e n t  
need f o r  abundance f i g u r e s  of t h e  O-group be fo re  t h e  y e a r c l a s s  
e n t e r  t h e  f i s h e r y .  A t  t h e  I n s t i t u t e  of Marine Research a  
combination of a c o u s t i c  surveys  and t r a w l  surveys  have 
been app l i ed  s u c c e s s f u l l y  f o r  a  number of y e a r s  i n  a s s e s s i n g  
t h e  s t o c k s  of c a p e l i n  and young cod and haddock i n  t h e  
Baren ts  Sea (Nakken and Dommasnes 1975, Dalen,  Rylen and Smedstad 
1977) .  A s i m i i a r  survey  w a s  c a r r i e d  o u t  du r ing  t h e  sumer  1978 
a i m i n g a t  an assessment  of t h e  abundance of O-group Norway 
pout  and haddock i n  t h e  North Sea. The r e s u l t s  from t h i s  l 
l 
survey a r e  r epo r t ed  i n  t h i s  paper .  
JIATERIAL AND METHODS 
The no r the rn  North Sea was covered w i t h  t h e  two r e s e a r c h  
v e s s e l s  "G.O. S a r s "  and "Johan H j o r t "  i n  t h e  pe r iod  
23 J u l y  - 11 August 1978 (F ig .  1). Both v e s s e l s  w e r e  
eguipped wi th  i d e n t i c a l  a c o u s t i c  systems and f i s h i n g  g e a r s .  
The a c o u s t i c  systems c o n s i s t e d  of a  38 kHz echosounder 
(Simrad s c i e n t i f i c  sounder EK 38) working i n  conjunc t ion  
wi th  a  s i x  d e p t h  channel  e c h o i n t e g r a t o r .  The midwater trawls 
w e r e  1600 meshes ( 2 0  cm mesh s i z e )  i n  c i rcumference ;  
t h e  bottom t r a w l s  w e r e  shrimp t r a w l s  measuring 1800 meshes 
( 4  cm mesh s i z e )  w i t h  a groundrope of 6 3  f e e t  and a  h e a d l i n e  
of 96 f e e t .  Both g e a r s  were equipped wi th  an i n n e r  bag of 
1 cm mesh s i z e .  
I n  o r d e r  t o  o b t a i n  s a t i s f a c t o r y  in format ion  on s p e c i e s  
and s i z e  composi t ion of t h e  organisms which c o n t r i b u t e d  t o  
t h e  echo r eco rd ings ,  f r e q u e n t  t r a w l i n g  were c a r r i e d  o u t  (Fig .  
I n  a d d i t i o n  s e v e r a l  "check" h a u l s  w e r e  under taken i n  t h e  
uppermost w a t e r  l a y e r  ( O  - 1 0  m dep th )  where t h e  echosounders 
have a deadzone. 
The echo r eco rd ings  w e r e  s c r u t i n i z e d  d a i l y ,  and t h e  i n t e g r a t o r  
o u t p u t s  w e r e  grouped i n  3 c a t e g o r i e s ,  p e l a g i c  f i s h  - bottom 
f i s h  and plankton,  accord ing  t o  t h e i r  appearance on t h e  
echogram and t h e  composi t ion of t h e  t r awlca t ches .  
RESULTS AND DISCUSSION 
Ekerecorbincms 
S c a t t e r i n g  l a y e r s  and schoo l s  of O-group f i s h  were recorded 
w i t h i n  t h e  e n t i r e  a r e a .  F ig .  2 shsws t h e  d i s t r i b u t i o n  of 
t h e  t o t a l  echo i n t e g r a t o r  o u t p u t s  from O-group f i s h ,  O-group 
Norway pout  were predominant i n  t h e  t r a w l  c a t c h e s ,  b u t  a l s o  
O-group haddock c o n t r i b u t e d  s i g n i f i c a n t l y .  The c o n t r i b u t i o n s <  
t o t h e e c h o  i n t e g r a t o r  o u t p u t s  i n  F ig .  2 from o t h e r  O-group 
f i s h  and from o l d e r  y e a r c l a s s e s  w e r e  found t o  be i n s i g n i f i c a n t .  
Before d i scuss ing  theecho r eco rd ings  ~ w e  s h a l l  descr ibe  +-he 
d i s t r i b u t i o n  of O~gxoup Norway -out and haddock i n  more 
d e t a i l .  
D i s t r i b u t i o n  of O-qroup Norway pout  
-----__----------- --m ------ - --p 
The f i s h  was found over  t h e  e n t i r e  bank p l a t e a u ;  t h e  l a r g e s t  
c o n c e n t r a t i o n s  being observed e a s t  and s o u t h e a s t  of She t land  
(F ig .  2 ) .  During t h e  day it s t ayed  i n  s m a l l  s choo l s  i n  t h e  
v i c i n i t y  of t h e  bottom - from t h e  bottom and up t o  10 m 
above. A t  s u n s e t  it ascended towards t h e  s u r f a c e  and formed 
a  homogeneous s c a t t e r i n g  l a y e r  i n  O - 4 0  m d e p t h  i n  t h e  
watermasses above t h e  thermocl ine .  The l e n g t h  d i s t r i b u t i o n s  
(F ig .  5 )  show a  tendency of i n c r e a s i n g  f i s h  l e n g t h  from n o r t h  
t o  sou th ,  and t h e  f i s h  caught  i; bottom t r a w l  were s l i g h t l y  
b igge r  t han  t h o s e  caught  i n  p e l a g i c  t r a w l .  
D i s t r i b u t i o n  of O-qroup haddock 
P--O___------_---- ---I-------- 
O-group haddock (F ig .  4 )  was a l s o  found i n  most of t h e  a r e a  
b u t  i n  eons ide rab ly  sma l l e r  numbers t han  O-grsup Norway pou t ,  
The d i f f e r e n c e s  i n  mean f i s h  l e n g h t  between p e l a g i c  and 
bottom t r a w l  were q u i t e  l a r g e  (F ig .  6 ) ;  t h e  p e l a q i c  t r a w l  ca t ch ing  
sma l l e r  f i s h  t han  t h e  bottom t r a w l .  Th i s  i s  most probably 
caused by d i f f e r e n c e s  i n  behaviour by s i z e .  The b i g g e s t  
specimens undertook e x a c t l y  t h e  s amed ia rna l  v e r t i c a l  m i g r a t i o n  
a s  t h e  O-group Norway pout ;  t hey  occur red  i n  t h e  nea r  bottom 
schools  du r ing  t h e  day and i n  t h e  s c a t t e r i n g  l a y e r  i n  O - 4 0  m 
dep th  i n  n i g h t  t ime.  A minor p o r t i o n  of  t h e  O-group haddock - 
being t h e  s m a l l e s t  i n d i v i d u a l s  - w a s  however found i n  smal l  
schools  i n  midwater i n  50 - 1 0 0  m dep th  a l s o  du r ing  t h e  day and 
t h u s  sampled by t h e  midwater t r a w l  more f r e q u e n t  t han  t h e  
l a r g e r  ones. A s l i g h t  d i f f e r e n c e  i n  mesh s e l e c t i o n  between 
t h e  two types  of gear  might a l s o  have occur red .  
Summary of f i n d i n q s  regard inq  f i s h  d i s t r i b u t i o n  and behaviour 
----I----- ----- -pc----------------------------- 
Table  1 shows t h e  average c a t c h  cornposition accord ing  t o  g e a r  
l 
and t ime of t h e  day. The conc lus ion  which can be drawn from 
Tab le  1 a r e :  
1. During t h e  n i g h t  t h e  number of O-group f i s h  a t  t h e  bottom 
was i n s i g n i f i c a n t .  A l l  t h e  O-group f i s h  were t h e n  found 
i n  t h e  upper l a y e r .  
2.  During t h e  day most of t h e  O-group f i s h  was found c l o s e  t o  
t h e  bottom. (Except f o r  a minor p o r t i o n  of t h e  O-group 
haddock) . 
3. The o l d e r  agegroups w e r e  s i t u a t e d  c l o s e  t o  t h e  bottom both  
f~iight and day. 
Analyses of t h e  echo i n t e g r a t o r  o u t ~ u t s  
---- -------------------s --------- --- 
A s  mentioned p rev ious ly  t h e  echo i n t e g r a t o r  v a l u e s ,  M ,  were 
grouped i n  3 c a t e g o r i e s ,  p e l a g i c  f i s h ,  bottom f i s h  and p lankton .  
A l l  t h e  p e l a g i c  - and bottom Eish  v a l u e s  were t h e r e a f t e r  grouped 
i n  day and n i g h t  obse rva t ions  and mean va lues  w e r e  made 
w i t h i n  each s t a t i s t i c a l  square  (F ig .  7 ) .  These mean v a l u e s  are 
p re sen ted  i n  Table  2.  Mean v a l u e s  f o r  t h e  t o t a l  a r e a  a r e  
g iven  a t  t h e  bottom of Table 2. The o b s e r v a t i o n s ,  n ,  r e f e r r e d  
t o  i n  Table 2 a r e  the number of 5 nautj .ca1 mile i n t e r v a l s  
which a r e  sampled w i t h i n  each square .  The echo i n t e g r a t o r  
o u t p u t s  w e r e  g iven  as mm d e f l e c t i o n  p e r  n a u t i c a l  m i l e  averaged 
over  5 n a u t i c a l  m i l e  i n t e r v a l s .  
Bearing i n  mind t h e  f i n d i n g s  r ega rd inq  f i s h  d i s t r i b u t i o n  and behavioilr,  , 
wt- w i l l  c a t e g o r i z e  a s  fo l lows  r ega rd ing  t h e  c o n t r i b u t i o n  
t o  t h e  echo i n t e g r a t o r  v a l u e s  (Table  2 )  from t h e  d i f f e r e n t  
s p e c i e s  and s izegroups :  
c o n t r i b u t e d  t o  t h e s e  v a l u e s  b u t  
c o n t r i b u t e d  t o  t h e  v a l u e s  b u t  
and a l l  o l d e r  ase-  
and a l l  o l d e r  
aqeqroups. 
For an  a c o u s t i c  assessment  of t h e  O-group biomass t h e  v a l u e s  of 
M ( P . N )  can be  used a lone  a s  t h i s  ca t ego ry  has  r ece ived  c o n t r i b u t i o n  
from O-group f i s h  on ly .  However, a s  t h e  number of n i g h t  
obse rva t ions  i s  low a s  compared t o  t h e  number of day obser-  
v a t i o n s  t h e  amount of d a t a  would i n c r e a s e  cons ide rab ly  i f  a l s o  
t h e  day v a l u e s  could be used i n  t h e  computations.  The day 
v a l u e s  M ( B . D )  can be  used i f  w e  f i n d  a way t o  s u b t r a c t  t h e  
c o n t r i b u t i o n  t o  t h i s  ca t ego ry  from o l d e r  agegroups. S ince  
t h e  o l d e r  agegroups s t ayed  c l o s e  t o  t h e  bottom bo th  day and 
n i g h t  w e  assumed t h a t  t h e i r  c o n t r i b u t i o n  t o  t h e  bottom f i s h  
va lues  i n  daytime equa l l ed  t h e i r  c o n t r i b u t i o n  t o  t h e  bottom 
f i s h  v a l u e s  i n  n i g h t  t ime.  A s  t h e  o l d e r  agegroups were a l o n e  
a t  t h e  bottom dur ing  n i g h t  t i m e  t h e y  were t h e  on ly  c o n t r i -  
b u t o r s  t o  M ( I 3 . N ) .  Consequently w e  can e s t a b l i s h  t h e  fo l lowing  
formula f o r  t h e  b e s t  e s t i m a t e  of mean i n t e g r a t o r v a l u e  f o r  
O-group f i s h ,  M (O-group), f o r  each s t a t i s t i c a l  square .  
where N and D r e f e r  t o  n igh t -  and day obse rva t ions .  
Values of M (O-group) a r e  g iven  i n  t h e  r i g h t  hand s i d e  of 
Table 2 .  These v a l u e s  w i l l  l a t e r  be used t o  eomnute t h e  
number of  O-group Norway pout  and haddock w i t h i n  each  statis- 
t i c a l  squa re ,  
The f i g u r e s  i n  Table 2 can a l s o  be  used t o  i n v e s t i g a t e  d i f f e r e n c e s  
l 
l 
i n  t h e  i n t e g r a t o r v a l u e s  between day and n i g h t .  T h e o r e t i c a l l y  
t h e  fo l lowing  ba lance  should e x i s t  w i t h i n  each s t a t i s t i c a l  
square  : 
This  i s  what w e  would expec t  i 5  t h e  obse rva t ions  were c o l l e c t e d  
randomly i n  space and t i m e  w i t h i n  each square  and t h e  number of 
obse rva t ions  was l a r g e  enough. The geographica l  d i s t r i b u t i o n  
of t h e  s c a t t e r i n g  l a y e r s  (F ig .  2 )  and t h e  sys t ema t i c  way of 
samplinglby s t e e r i n g  s t r a i g h t  cou r se s  a l l ow us ,  however , n o t  t o  
expec t  t h e s e  ba lancec  t o  e x i s t  w i t h i n  each s i n g l e  square .  I 
For t h e  t o t a l  a r e a  of i n v e s t i g a t i o n s ,  however, t h e  ba lance  
equa t ions  above ought  t o  be f u l f i l l e d .  Applying t h e  numbers 
f o r  t h e  t o t a l  a r e a  a t  t h e  bottom of Table  2 i n  t h e  ba lance  l l 
equa t ion  (11) w e  a r r i v e  a t :  i 
l 
Thi s  shows t h a t  on an  average f o r  t h e  t o t a l  a r e a  we recorded 
3 p e r c e n t  more O-group f i s h  du r ing  t h e  day than  dur ing  n i g h t  
t ime.  The d i f f e r e n c e  i s  s m a l l  b u t  s i g n i f i c a n t  and i s  propably 
caused by t h e  d i u r n a l  behaviour of t h e  O-group; a minor 
p o r t i o n  being above t h e  echosounder l e v e l  d u r i n g  n i g h t  t i m e .  
The remarkable good correspondance between n i g h t  and day v a l u e s  
s t r eng then  t h e  eonf idence  t o  t h e  v a l u e s  i n  Table  2 being a 
r e l i a b l e  b a s i s  f o r  computing t h e  number of O-group f i s h  
w i t h i n  t h e  i n v e s t i g a t e d  a r e a .  
Corn~uta t ions  ------e- 
The computations were performed a s  desc r ibed  by Nakken and 
Dommasnes (1975) , Dalen, Raknes .- and 3f i t t ingen  (1276) . The 
f o l lowing f ormula ~ a s  app l i ed :  
Where j refers t o  s p e c i e s  
i r e f e r s  t o  lenghtgroups 
'A.. i s  t h e  number of f i s h  p e r  u n i t  a r e a  of t h e  j - t h  7 1  
s p e c i e s  and t h e  i - t h  lenghtgroup 
k j i  i s  t h e  p ropor t ion  of t h e  t o t a l  c a t c h  of t h e  j - th  
s p e c i e s  and t h e  i - t h  lenghtgroup 
Pa i s  t h e  e c h o i n t e g r a t o r  v a l u e  
' ji  i s  an exper imenta l ly  determined f a c t o r - e x p r e s s i n g  t h e  
number of f i s h  p e r  u n i t  a r e a  which c o n t r i b u t e  t o  
one u n i t  of M. 
The v a l u e s  of M (O-group) i n  Table  2 were used i n  t h e  
computations.  Mean,values of k f o r  each s t a t i s t i c a l  square  
' w e r e  made and used i n  formula (111). O-grou? Norway pout  and 
haddock were assumed t o  have i d e n t i c a l  s c a t t e r i n g  p r o p e r t i e s  
and t h e  va lue  of C a p p l i e d  by Dalen e t  a l .  (1977) on haddock 
i n  t h e  Baren ts  Sea 
C = 3.81 ' l o 6  L -1.87 t ( L i s  f i s h  l eng th  i n  cm) 
was used. 
The numbers of specimens w i t h i n  each s t a t i s t i c a l  square  were 
foundbymul t ip ly ing  t h e  c a l c u l a t e d  average  d e n s i t i e s , p A ,  by t h e  
a r e a s  of t h e  squares .  These numbers a r e  p re sen ted  i n  F ig .  8 
and F ig .  9 f o r  Norway pout  and haddock r e s p e c t i v e l y .  When 
adding t h e  f i g u r e s  i n  a l 1  squa re s  w e  a r r i v e  a t  t h e  fo l lowing  
e s t i m a t e s  f o r  t h e s e  two O-group popu la t ions :  
Haddock: 9 2 3  1 0  number of specimens 
9 Norway pout:  165 1 0  number of specimeps 
S ince  a p o r t i o n  of t h e  O-group haddock was observed i n  midwater 
l a y e r s  bo th  day and n i g h t  a l l  t h e  rnidwater day h a u l s  showed 
almost  pure  c a t c h e s  of O-group haddock. These t r a w l c a t c h e s  a r e  
t h u s  r e p r e s e n t a t i v e  f o r  t h e  i n t e g r a t o r v a l u e  of p e l a g i c  
r eco rd ings  i n  day t ime,  M ( P . D ) ,  and they  do  n o t  f u l l y  r e p r e s e n t  
t h e  composit ion of f i s h  c o n t r i b u t i n g  t o  t h e  t o t a l  O-group 
c o n t r i b u t i o n ,  9 (0-group) . I t  i s  t h e r e f o r e  l i k e l y  t h a t  t h e  
9 
e s t i m a t e  of 2 3  e 10 number of i n d i v i d u a l s  f o r  3-grou? haddock 
is biased upwards. The bias introduced by not taking into 
account the other O-group species is negligible due to the 
low number of these fishes as compared to haddsck and Norway 
pou t. 
Com~arison of the acoustic estimates with inde~endent estimates. 
--- - - ~ - - - - i - - - g a * - c - * - C ~ - - ~ - - c C v ~ . - r - - - - . - - ~ -  C"T.-*PV-QCCe-CyO" 
Haddock 
-----m- 
Anon. (1979 a)(Table 4.1,2) gives an estimate of the 1978 yearclass 
6 
at age 1 of 793 a 10 on the basis of the results from the 
International Young Herring surveys ( I Y H S )  and VPA. Assuming 
this estimate to be correct and that the present estimate of 
9 23 x 101 for the O-group is correct for 1 August 1.978, %hen 
the total annual instantaneous mortality Z in the last 5 months 
on 1978 of the O-group was 
6 249 10 O-group haddock are reported caught in 1978 (Anon, 
1979 a, Table 4.1.4). This catch is small compared with 
the estimated reductionof the yearclass which is about 
9 22 x 10 , thus 2 = ! l .  
The value of M (=8.08) seems high compared with the natural 
mortality of 1.6 and 2.0 used by Anon. (1979 b) for Norway 
! 
pout. If the acoustic estimate of O-group haddsck is biased 
upwards as indicated above, an unbiased estimate would 
reduce M. 
Norway - out ---
Anon. (1979 b) did a VPA on Norway pout, although the size 
estimates of the individual yearclasses at different ages are 
not given. However, in Anon. (1978) the results from a VPA 
on the agegroup O to 5 for 1974 and 1977 are given. 
Depending on the correctness of the assumed natural mortality 
of 1.6 and the estimates of catch compositions, the VPA estimates 
of the 1974 and 1975 yearclasses at age O can be regarded as 
fairly reliable. Only a small proportion of the yearclasses 
survire to age 3 (Anon. 1978, Tabbe 2.4.5). 
- - 
The estimates of the two yearclasses 1974 and 1975 for the 
9 9 North Sea at age O is 408 10 and 384 10 respectively 
9 (Anon. 1978, Table 2.4.5), on the average 396 10 . 
Projecting this average estimate to 1 August with the same 
M (=l. 6) as used in the VPA gives: 
Anon. 1979 b (Table 2.6.1) gives O-group indices for the 
yearclasses 1974, 1975 and 1978 based on pelagic O-group 
surveys and the Scottish autumn surveys. Assuming proportio- 
nality between these indices, I and the strength of the j 
yearclasSes, the 1978 yearclass at 1 August can be estimated 
9 9 This gives 135 e 10 and 358 10 respectively as estimates 
of the 1978 yearclass. 
Using the abundance indices of I-group Norway pout from the 
IYHS (Anon. 1979 b, Table 2.6.1), and ignoring the small sizes 
and differences of the fishing mortalities on O-group Norway 
9 pout, the estimate is 54 e 10 . 
These three estimates deriued from Anon. (1978,1979 b), and 
9 
especially the average of these estimates of 182 x 10 , 
compares well with the present acoustic estimates of 
9 165 P0 . If the acoustic estimate of O-group haddock is 
biased upwards as indicated above, this means that the 
acoustic estimate of O-group Norway pout is too low. 
However, since O-group Norway pout dominates, the percentage 
underestimation of this species is likely to be less than 
the percentage observations of O-group haddock, It might 
be concluded that the acoustic estimates is of the same 
order as would be expected from independent data. 
l 
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Table 1. ~ v e r a ~ e '  catch (number per hour trawling) for all 
fishing stations. 




Table  2 .  Mean v a l u e s  of echo i n t e g r a t o r  o u t p u t s  f o r  each 
s t a t i s t i c a l  square .  F i g u r e s  i n  b r a c k e t s  a r e  average I 
- 
values f o r  t h e  t o t a l  a r e a .  




I M(P.N): P e l a g i c  r eco rd ings  i n  n i g h t  t i m e  
M (P.D) : P e l a g i c  r eco rd ings  i n  day t i m e  
M ( B . N ) :  Bottom r e c o r d i n g s  i n  n i g h t  t ime 
M ( B . D ) :  Bottom reco rd ings  i n  day t ime l 
n : Number of obse rva t ions  
Sq. no. M(P.N) n  M ( P . D )  n M ( B . N )  n  M ( B . D )  n  
Values $or computations 
Fig. 1. Survey grid and trawlstations for R/V "G.O.  Cars" 
and R/V "Johan Hjort" 23. July - 11. August 1978. 
1. Bottom trawl, 2. Pelagic trawl. 
2 O W  1 o o0 l o  ZD 3 O  Lo K0 7 O  8"E 
Fig. 2. Distribution of echointegrator values 
(mm/nautical mile) . 
Fig. 3 .  Catch (numbers per hour t rawl ing)  of O-group 
Norway pout.  Black syrnbols i n d i c a t e  n igh t  
s t a t i o n s .  Legend as i n  Fig. 1. 
Fig.  4.  Catch (number per  hour t r awl ing l  o f  o q r o u p  
haddock. Blqck symbols i n d i c q t e  n i y h t  s - t a t i o n s ,  
Legend a s  i n  Fig.  1. 
Fig.  5. Length frequency d i s -  Fig .  6.  Lenght f requency d i s -  
t r i b u t i o n  of O-group t r i b u t i o n  of 0-group 
Norway pout .  haddock . 
1. Bottom t r a w l ,  1. Bottom t r a w l  
2 .  Pe l ag ic  t r a w l  2 .  P e l a g i c  t r a w l  
N~ Number of f i s h  measured from p e l a g i c  t r a w l  hau l s .  
Nb Number of f i s h  measured from 
bottom t r a w l  hau l s .  
Fig. 7. Statistical squares  with r e f e r e n c e  number. 
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from acoustic data. i 
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Fig. 9. Estimated numbers of Q-group haddock (-10 2 .  
